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and contrasd wi:h :9F cspv,::f ions of t?w dynamld supcrsyrnmctry
scheme I;roposecl 10; th 1%-1r rqg on,
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spectra. N is the total numl)cr of bosons; c1 is similar to e of O(G) wilh

U2-c3= 0(1/2) for even (odd) mass nuclei; 71 Is analogous to ‘rof the. O(G)
limit, with ‘r2= 0(1/2) for cwn (odd) nuclei; and J is the total angular
momentum with pw,jcctitm M. AS in the cusc of O(C) nuclei, VAis I,cccssarY
to uniquely idcmti fy states id is not importunt in drtcrmlning trilnsi!ion
pro.]abllitics, for cwmple. Given the si mplc forms of c , e and 72 (the

%8additional Spin (G)qU~ntUM nUmlJC!rS tkt dO not occur in L c (G) l~fxcm
symmetry) cq. 1 rwluccs to the well-known 0(6) eigcnvalue equation for
even nuclcI. Since the character of the states is &tcrmined by c1 and ?

1’
in Fig. 1, for simplicity, w have labeled states with c, T, and VA ody.

The Spin (C) level scheme In an odd-mass nucleus is not a simple
weak- coupl Ing picture. An example is given by the first ~= %’2 multi-
plet which would w-m to bc~analogous to roupling til~ 3/2+ ~~ound st,~ic
to the 2+ ~= 1 state in the even core, lkmevcr, weak coupling would give
a 7/2, 5/2, 3/2, 1/2 multiplet; in the prt?~t?nl case the 3/2 state Is -
11missing’f, with the lowest 3/2+ state being of ~= 5/2 ch:umcter. !n
analogy to lhe 0+ smte of the traditional two-phonon tripld in the even
nucleus be~ng pushed up in cncr.gw to becmnc the “band head” of the
o <umu scqucncc, the “weak coupling” 3/2+ state becomes ll?e “lxmd
bead”l of the first C~7max sequence in the odd nucleus.
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Fig, 1. “1’yplc:d Spin ([i) tqwtra [or wx’u und odd=nmsu nurlt~i.
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CHANGED PA1{TICLE TIlAN!5FEii !WREXGTIIS

As h the case for tlw 0(6) limit of t!w IRA (SW !lcf. 4, 5) there
exi.sl analytical csprcssiuns fox tww-ncutro~ ~ransfcr st rcvq$hs for supcr-
~mmrtric systems. For Pt, lr (t. p) rccciicnc, where arc investigating
N-oN -1, Iachcllo has obtained’

where N, N , and fiv refer to tll~ tctal number of buscms and the &gencrucy
of the she]!% in eq. 4 of Ref. 4. In the Pt-lr region where N *7, c-q. 2,3
predict essentially cqud strcngzhs for Ir ~, p) and 11 (t, p). As in O(U)
nuclei no excited L = O stren~~h would bc I~bscrvecl. “i

The experimental enhancement factors ohtaincd from our present
z 6 a~c summarized in Table 1 nml are comparedPt, Ir @,p) measurements ‘

to the sunpersymmctry predictions. The n:rcement Imtween the empirical
and prcdictcd strengths appears excrp:ionnl, Iiawcver, prob!cms do exis:.
As expected, essentially no excited L= 0 str.mkfih is observed in the
1931r (t, p)l~~Ir rcacticn. IIowtwer, two 3/2+” stWC41 above 1 MeV are

strongly (6- 15Z of g.s. strcngthl popu!alrd in 1931r, po~sihl~ indicalln~ Ihe

emcrgcncc of another dc~ce of freedom. Comparing Ir (t, p) strengths to
those In 0s (t, p), thu ob~rvw~ 0s strengths are WC]] blow the ?t and Ir

TAB LE L Pt, h (t, p) Enh:mccmcnt Factors and Supcrsymmctry Predictions

a)

Ll)

c)

Ncuction
a) b) ~

c
exp B. s.

~5.r7d~)—

I

M(t, p) 1% 3GG(7) 12.7(.4) ul~,7

N=?
193

lr(t, p) l%r 347 (2) 12. 4(1. 2) 12.3

I
192

Pt (tOp)1% 39$(:03) 12,7(1. C) 13, G
~R~

191
IrCOp) 19% 327(3) 13.15(1.3) 13.2

lI:xIwrlmmWIl crosu sccllww from lh (ltd. 5) and lr (hf. (1)tJwasuru-
mcnts.
Wqwrlmcnl:ll cnh:lnrcmont factors glwn by vq, 1 of IWO 4.

1!11II (t, p) cxlwrlmb~ntfil v:llur.l’rt’didiolt~ frtllll (’q. 2, ~ lX)lV]UL1izd t(l
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v~lucs, possit)ly inclicatjng that the cxpcctccl Os-Ir- J~ ~lli.. omu:!in]ct is not
being fully realized. ‘1’he entire cxalnination of Pt-Ir-Os strcnm - I= f~lrther

complicntccl jf onc tries 10 incorporate (p, t) resulls as Jvcll. A1tnougiI .’ i“
experimental methods in ohiajnin: (p, t) strcn~dhs have not hccn as cunsistcm
as our present (t p) measurements, there is a clear indication that the

+lr (p, t) strengths orc f:m ]JC1OWthe 1%(p, t) strcnglhs~ and possibly even
below the 0s (p, t) strcn:ths. 9 A more consistcat measurement of Pt, Ir,

0s (p, t) rcncticms is nec~ssary to folly understand t\vo-neutroa transfer
strengths in this region.

Possibly the most unique aspect 0!’a supcrsymmctry framework is
that transitions between odd- and even-mass nuclei occur with the same

TABLE 2.

Low- Lying d3,9
194,19 G,IWI -= 193,195,1971ra)

and s1,2 Wengths in Pt(t, q

Final Nucleus Ex
# #

s s c)

~c~r) rel s. k

R)

b)

c)

d)

1931r
o

N-7 180
460

73

1951r
o

N=G 234
287
70

3/2~ 1.6 HIm00 ❑l .00
3/2 0.11 0.07 0
3/2+ 1.1

d) 0.69 0.64
1/2+ 0.5(3)

3/2: 2.1 f~l. 00 Q]moo
(3/2+) 0.33 0.16 0
3/2& 0.49 (),~3 o. m
1/2” 0.75
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For the supers:,-mmctry basrci on O(C) hosons and j =312 f~rmions,
two J7= 2/2+ S:alti: sI; o:I!cI ix’ FoI?uirItd’ iII 1>1!~~c) IL’ rcac:inns, the
ground slate svith s= S + ~ and the 7= Ocxcitc-d 3/2- slate u“iih c= X- ~,
with the ratio of the si)ectro~copic strw!ghs, S, 1

S(U=N - 1/2) ~ _?!—
S(5 = N + 1;2) N++

(4)

No olk~r state should be popul:]tm.1 if a sinsle j =3/2 orbital is rcsponsihlc

for Lhe observed spectrulll. The (“omp~.ri~on hcti’~ecfl ~u]’ ~~le~tr~SICrJ:l!c
strengths and Lhc predictions ba.%~bon cq. 4 is given in Table 2. Inlme-
diatcly cmc sees that lwll. ~n~ ] 9 ‘Ir do not follotv the supcrsymnwtry pre-
dictions h that the observed di s:ributions of dJ/2 strcnbnhs are in clear
disngreemcnt. In addilion, considerahlc lou-lying SI fn strength is
observed. ~n the other hand, tiic di slrilmtion of C,Wct~oscopic strcn~i?s

in 1’31r are in good tigrccnlc’nl \vilh the supcrs~mmctry predictions, bo[h
in the distributiofi of L13,2 St~Cll$ll and thL’ j)dJdJ]C S~,12 StrCl@.

CONCLUSIONS

13ascd cssuntially on singl~’-partlclc trznsfcr mrnsurements, we have
shown that a supers].mnictry srructurc CIOCSSnot apply to all Ir nuclei. IIOIS-
evcr, boLh a good 0(6) lJoscn description for the e\ ’e;l-A nucleus and a
single J =3/2 orbital for the odd-~ nucleus are needed to realize a supcr-
symmclr:; SL’llclYll?.TliL’YCfO!W , 0. discussion oi [!ICv:il idit}. Of this mltv

approach in this remgicwsilmld he rrstrlctcc! tu j :)] t 193 lr. The rc..liz. alic:~
that a d~.;mmical supcrsymmctry npplirs to nucki viou]d be the first nlani -
festation of a Supcrsymrx’[ry in nnLurc. lt is, thprcfore, important to--- —..
fully establish thr wgwc to 11hich n llrc:IIKIonn of tlw sulIc’rsyII~IIIfsII”yill
nuclei may k occurring, rulhcr than discarding the model bccmusc it
dots not awprodwu :111 i)OSSilJk nuchw’ properties.
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